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bacteria are followed. Microscopic methods employ the use of rea-
gents which give definite color reactions when in contact with
certain cell constituents; selective action of dyes reveals the pres-
ence of various substances within the cell; chromolysis, as proposed
by Unna, includes the use of dyes that stain the various cell parts
which may then be dissolved. In macroscopic methods, masses of
cells are collected and subjected to chemical analysis. Masses of cells
are collected from the surface of solid media or sedimented or cen-
trifuged from liquid media. It is obvious that large numbers of cul-
tures must be made in order to yield a harvest great enough for
qualitative chemical analysis, and even more cultures are necessary
to determine the proportions of the various chemicals in the bac-
terial mass. The factor of the medium in which, or on which, the
organisms have grown must be considered. Thorough washing may
remove the medium from the outside of the cell, but will not remove
that which has been absorbed and which is not a necessary part of
the cell.
Washing presents a problem in that some of the substances may
be removed from the cell by the process, especially when distilled
water is used. Results of chemical analysis should always be accom-
panied by the composition of the medium in which the organism has
been grown, and the organism should be grown on various media in
order to obtain its definite chemical composition.
Water. Bacteria, in common with other cells, have a high water
content. Most of the species which have been examined have a
moisture percentage between 75 and 85. A low of 73.3 per cent for
Bacterium coli has been reported by Nieolle and Alilaire, and a
high of 98.3 per cent for Acetobacter (mother of vinegar) by Low.
Fulmer found the average moisture content of yeast cells to be
approximately 73 per cent. Molds contain about 88 per cent mois-
ture. The spores of molds contain about 40 per cent water, and the
spores of bacteria approximately 20 per cent.
Total Ash. Apparently the ash content of different types of
microorganisms is subject to considerable variation. Bacteria range
in ash content from 2 to 30 per cent; tubercle bacilli possess 2.6 to
6.0 to 12.2 per cent. Most of the inorganic constituents of plant life
have been found in bacteria. Phosphorus (phosphorus pentoxide
PoOs) is present in higher percentages than any of the other con-
stituents such as soda (Na2O), magnesia (MgO), lime (CaO),
silica (SiOo), sulphur trioxide (SO.O , chlorine (Cl), and iron oxide
(FeO).
Proteins. The total protein content of microorganisms is also
subject to wide variations, depending upon the type of organism,
the medium, and the method of determination. Percentages as low